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. Abstract:Musselcultureis an expandingactivityin shalIowandshelteredbays
alongthe coastof SantaCatarina,southernBrazil. Althoughmusselculture
generatesbenefits,severalenvironmentalimpactsareassociatedwiththiskindof
activity.Its successdependson.factorswhichincludetheenvironmentalimpact
andthecarryingcapacityofthesystem.Oneconspicuouseffectof musselculture
istheenhancementofverticalparticlefluxtothebotiomsedimentanddepletionof
watercolumnphytoplanktonbiomass.Phytodetritusverticalfluxeswasevaluated
in amusselcultureareabycollectingparticleswithsedimenttrapsandanalysing
plantpigmentbyhighperformanceliquidchromatography(RF-HPLC).Results
showedthatmusselculture,in average,enhancesalmost5 timesthevertical
phytodetritusfluxascomparedto thereferencesite.Pheophorbidelikepigments
werethemainchlorophyll-adegradationproductscollectedbythetraps.Giventhe
highphytodetritusproduction,comparedto thelowwatercolumnphytoplankton
biomassobserved,it is suggestedthatallocthonousphytoplanktonadvectedtothe
culturedareaisanimportantprocesstosustainthemusselgrowthinthearea.
. Resumo:O cultivodemoluscosaolongodacostadeSantaCatarinatemcrescido
deformaaceleradanosúltimosanos.Emboraosbeneficiosejammuitos,vários
tiposdeimpactosambientaispodemserdecorrentesdocultivodemoluscos.Desta
forma,o sucessoda atividadedependede fatoresqueenvolvema capacidade
suportedomeioe dograuqueo ambienteé impactado.Um dosmaisevidentes
impactosassociadosaocultivodemoluscosmarinhoséoaumentodataxadefluxo
verticaldepartículasassociadoareduçãodabiomassafitoplanctônican colunade
água.O fluxoverticalde fitodetritosproduzidosemumaáreade cultivofoi
avaliadopormeiodeanáliseporcromatografialíquidadealtaeficiência(CLAE)
depigmentosfotossintéticose produtosdedegradaçãodo materialcoletadopor
armadilhasde sedimento.Os resultadosindicamque o cultivode moluscos
aumentaemmédia5vezeso fluxoverticaldefitodetritos,endoqueamaiorparte
dadegradaçãodaclorofila-aocorrena formadefeoforbídeos.Dadoo expressivo
fluxoverticaldefitodetritos,comparadoapequenabiomassanacolunadeágua,
sugere-seque o fitoplânctonalóctono,trazidopor processosadvectivos,é
importanteparaamanutençãod crescimentod smoluscosnaáreaestudada.
. Descriptors:Pheopigment,HPLC,Detritus,Musselculture,Sedimentation.
. Descritores:Detrito,Cultivodemoluscos,Sedimentação,Feopigmentos,CLAE,
Águascosteiras,SantaCatarina.
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Introduction
Aquaculturehas becomean important
activityfor developingeconomicgrowthin coastal
areasof SantaCatarinaState,southemBrazil.
Duringthe lasttenyears,totalmusselproduction
increasedITom190to 6000metrictons,making
SantaCatarinastatethe largestculturedmussel
producerin the country(EPAGRI, 1997).The
productionis rapidlyincreasingdueto culturedarea
expansion,introductionof new technologiesand
species,andmoreinvestmentITomstategovernment
and seafarmers.The economicaspectof mussel
culturein SantaCatarinais sociallyimportantasit is
carriedout mostlyby formerartizanalfishermen
whichhavebeenfacinga decreasein fish catch
(Medeiroset aI., 1997).The blue musselPerna
perna is themainculturedspecies,followedin a
muchlessextensionbytheexoticoysterCrassostrea
gigas.Culturesitesalong the northemcoastof
SantaCatarinaarelocatedin shelteredandshallow
bays.Besidesitsbenefits,environrnentalimpactsare
expectedasmusselculturechangeseveralnatural
features(Dhalbãck& Gunnardson,1981;Ottman&
Somin, 1985;Hatcheret aI., 1994;Grantet aI.,
1995;Dankers& Zuidema,1995).
The environmentalimpactsgeneratedby
musselcultureinclude:1)theaesthetics,as culture
structurechangesthelandscape;2)hydrological,as
culture structuresmodify current pattems;3)
biological,withintroductionofnewsubstrateand,in
somecases,newspecies;4)chemicalandgeological,
as musselfiltrationactivityclearsthe waterand
enhancesthe rate of particle sedimentation
throughoutfaecalmaterialproduction.Thelastitem
which hasbeenstudiedin differentenvironrnents,
mostITomtemperateregions,was recognisedto
affectnutrientcycling,the watercolumnoxygen
budgetandparticlefluxes(e.g.:Ottman& Somin,
op.cit.;Grantetal.,op.cit.).
Musselfeedingrelieson.the low selective
filteringprocess,which leadsto small particle
aggregationinto largerfaecalpellets,enhancing
localverticalparticletransport(Dankers& Zuidema,
op. cit.). The organicmatterin the aggregated
materialcanbeusedas substratefor heterotrophic
growth,whichoccurseitherin the watercolumn
duringsettlingandressuspension,oratthesediment-
waterinterface(Dhalbãck& Gunnardson,op.cit.).
In somecase,wherecurrentsarenotstrongenough
to transporthis material,bottomoxygencan be
depleted,leadingto anoxiaof thesedimentandthe
overlyingwater.A largeITactionof this organic
matteris derivedITomfilteredphytoplankterswhich
is addedto thedetrituspool.As musselfiltrationis
virtually continuous,the processrepresentsan
increasein theoverallphytoplanktonsedimentation
and a loss of autotrophicwatercolumnbiomass.
Mussel filtering rates,food availabilityand its
verticalflux arethereforekeyprocessesto evaluate
the carryingcapacityof thesystemandassociated
environrnentalimpacts.
In thisstudy,theeffectofmusselcultureon
verticalfluxesof phytoplanktonderiveddetrituswas
evaluatedon a seasonalbasisin a tropicalcoastal
area.Verticalfluxeswereestimatedbysedimenttrap
experimentsandphytodetrituswas evaluatedITom
thequantitativeanalysisofchlorophyll-a,someof its
degradationproductsand carotenoidsby reversed
phasehighperformanceliquidchromatography(RF-
HPLC) ITomthecollectedmaterial.
Studyarea
Thesedimenttrapexperimentswerecarried
out in the "Armaçãodo Itapocoroy"Bight (AIB),
locatedatthenorthemshoreofSantaCatarinaState,
southemBrazil(Fig.1).Thesouth-eastemportionof
thebightis shelteredITomthedirectinfluencesof
southerlywindsandwaves,relatedtothepassageof
coldITonts,makingtheregionsuitablefor culture.
Theareais shallow,reachingupto 10mdepthatits
outermostportion.
The regionaltide pattemis semi-diurnal
with slight inequalities.Themeanrangeis about
0.8m,varyingITom0.6to1.2mduringtheneapand
springtides.Tidecurrentsmayreachupto0.3m S.l
during springtides,butaregenerallyslowerthan
0.2 m S"I.The circulationin thebightis strongly
drivenbywinds,whichusuallycomesITomtheNE
sector.The salinityis generallyhigh, but during
periodsof high riverinerunoff,mainlyITomthe
Itajaí-Açu Estuary locatedabout20 km to the
South, it can decreaseto less than 25. Water
temperatureshowsa seasonalpattemand ranges
ITom18to28°Cduringtheyear.
Totalannualmusselproductionin 1997was
estimatedat 1,300tons,distributedin an areaof
approximately4,000m2,whereabout95%is usedto
culture the Perna perna (Mytilidae) and the
remaining5% reservedto culture the oyster
Crassostreagigas.Musselsare culturedusingthe
long-linemethod,where individuaIsarefixedon a
verticalrope,sustainedbybuoysattachedto a long
horizontalline.Theselinesareperpendicularto the
coastto minimisethe stressgeneratedby swells.
Phytoplanktonicbiomassand productionin the
cultureareais relativelylow and dominatedby
diatoms.Nutrientinputscomesdirectlyto thearea
ITomsmallcreeksand ITomtheItajai-AçuEstuary.
These overall conditionsenablea high mussel
growthrateinthearea.Commercialsize(7em)ofP.
pernaisattainedinabout7months.
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Fig. 1.ArmaçãodohapocoroyBightshowingcultureareas(darkhatched)andtrapdeploymentsites(R -
referenceandC -culture).
Materiaisand methods
SedimenttrapexperimentswereC3ITiedout
everytwomonths,duringneaptideperiodsat two
sites:undertheculture(#C) andoutside(reference
site,#R)ftomFebruarytoDecember1996(Fig. 1) .
The traps, installedand recoveredby divers,
consistedoftwoPVC tubes,attachedtoasubmersed
buoyat 1m abovethebottom(Fig.2). Localdepth
rangedftom4 to 6 m atstation#Candstation#R,
respectively.The trapsystem was adaptedftom
LarsonetaI. (1986)andmeasured20 emin height
and4 emin width,witha ratioof 5:1(Schettiniet
ai., 1997).After25hoursof deployment( wotidal
cycles),the traps were sealedunderwaterand
broughto thelaboratorywithinapproximatelyone
hourforsampleftactionation.
Thetrappedmaterialwastransferredto a
beakerandthevolumeadjustedto 200ml. Under
magneticstirring,four to five su1>-sampleswere
takenusinga syringelike device.The quartered
materialwasretainedonWhatmanglassfibberGF/F
by filtrationundergentlepressure.Total trapped
materialWasestimatedbyweighingthefiltersprior
andafterfiltration.In situtrappingreproducibility
was previously testedusingfour cylindersand
showedsatisfactoryresults(Schettiniai ai., 1997).
Theefficiencyof thesubsamplingprotocoldescribed
abovewasalsocheckedandgenerallyshowedlittle
variationamongaliquots(Le. variationcoefficient
usuallyaround3andalwayslessthan10%).
From a subsample, plant pigment
concentration,chlorophyll-a(chl-a),its degradation
productsandsomecarotenoidsweredeterminedby
reversed-phaseliquid chromatography(RF-HPLC).
Beforegrindingthefiltersto extracthepigments,
theyweresoakedin 2 or 3 ml of 90 % aqueous
acetonesolutionandleft overnightin the fteezer.
Althoughthis proceduremay cause incomplete
extraction,andbettermethods,suchas sonication
could be used.it reduces degradationof chl-a
(Wright et ai., 1997).The chromatographywas
carriedoutaccordingto Wrightet ai. (1991).The
threesolventgradientelutionoccurredin a FLD-
ODS4 ~mcolumn(4.5emx 4.5mm,Shimadzu)as
shownin Table1.
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Sedimenttrap
Fig.2.Thesedimenttrapsystem,afterLarssonetai., 1986.
Table1. GradientprogramforRF-HPLCanalysis
A: methanol : 1 M ammonium acetate(8:2)
B: acetonitrille
C: ethyl acetate
D:water
Beforeinjectinga subsequentsample,the
chromatographicinitial conditionwasobtainedby
flushingthecolumnwithsolventA (methanol:I M
ammoniumacetate,8:2) for 10minutes.TheHPLC
equipmentconsistedin a Shimadzu@LC1O system
composedbyaquaternarysolventdeliverymodule,a
Rheodine@manualinjectorwjth a 100J.lI sample
loop,a diodearraydetector(200-600nm) anda
spectrofluorometer,set at 407 and 607 nm of
excitationandemission,respectively.The system
wascontrolIedbya Shimadzu@CBM 10AcontrolIer
anddataacquiredby a personalcomputerloaded
with the Shimadzu@LCIO software.Chl-a peak
identificationandits responsefactorwasobtained
injectingpurechl-aftomSigmaCo.standardisedby
spectrophotometryusingthe trichromaticequation
ftomJeffiey& Humprey(1975).
Other chlorophylIand some carotenoid
retentiontimes wereobtainedanalysingsamples
ftomculturedalgaeSkeletonemacostatum(diatom),
Amphidinium carterae (dinoflagelIate) and
Tetraselmisuecica(greenalgae,Proença,1997).
Peakidentificationwasconfirmedby theirelution
order and spectral characteristics.Carotenoid
concentrationwas estimatedusing their specific
absorptioncoefficient(Mantoura& Llewelyn,1983;
Descy& Métens,1996).Fluorescentdegradation
productselutingpriorandafterchl-awereseparated
into two main groups: pheophorbidesand
pheophytins,respectively(Barlowet ai., 1993).
Chl-a degradationproductconcentrationswere
estimatedftomthefluorescencer sponseofacidified
chl-a(pheophytin-a).Thefluorometricresponsewas
assumedtobethesameforalI degradationproducts
considered.To calculatethe concentrationof the
degradationproducts,a factorwasappliedtoconvert
chl-amassloss(MW=893,5)to pheophorbidelike
(MW=592,7)andpheophytinlike (MW=871,2).
The fluxesQt (in mg dai1) werecalculatedas
folIows:
Qt: (f Ap(MW plMWcb1a) Ve/ (Vf Vi)) 0.96,
wheref is the pheophytin-afluorescentresponse
factor,Apis thechromatographicareaof pigmentp
in J.lV S-I,MW is themolecularweightof p andof
pheophytin-a,Veistheextractvolumein J.lI,Vfis the
totaltrappedvolumein I and Vi is the injected
volumein J.ll. Thefluxequivalentoftheareaofthe
trap(1.52x 10-3m-2)wasthenconvertedtom-2.
Results
Figure 3 showsa typicalchromatogram
ftomtrapsamples.Severalunidentifiedpeakswere
observedin both absorbanceand fluorometric
chromatograms,turningthe identificationdifficuIt
for somepigments.The absorbancechromatograms
wereparticularlycomplexin theregionclosedto
fucoxanthinretentiontime,between7 to 13minutes.
The complexitywas relatedto the presenceof
severalcarotenoidegradationproductswithsimilar
spectralcharacteristicsto their parentpigments.
Anothersourceof bias includedthe presenceof
pheophorbideslutingin thisregion.Althoughthese
pigmentsdonothaveastrongabsorbanceat440nm
(Fig. 4), the high concentrationi the samples
Time Flux A B C D
(min) (mIm-I) (%) (%) (%) (%)
O 1 100 O O O
3 1 O 90 O 10
18 1 O 18 80 2
20 1 O 90 O 10
30 1 100 O O O
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interferesin theabsorbanceof carotenoidselutingat
a similarchromatographicretentiontime.On the
otherhand,fluorometrichromatogramswereeasier
to interpretoncetheyon1yregisteredch1orophylls
and degradationproducts.Carotenoidsdo not
fluoresce,thereforethe fluorescentchromatogram
appearsmuchcIear(Rowan,1989).
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Fig.3.PigmentseparationbyRF-HPLC:&oma24hours
trapsampleunderculture(23/08/96),showing
chIorophyll-a(1), pheophytins(2 and3) and
pheophorbides(4,5,6,7,8).
Degradationproductswereseparatedinto
two main groups.Five major pigmentseluting
betweenchlorophyllc2andchl-a,(within5 and15
minutes),with maximumabsorptionin the eluant
around407 um, werenamedpheophorbideslike
pigmentsaccordingtotheirelutionorder(Barlowet
aZ.,1993).Theywerepresentin all samplesbut
variedin concentration.The othergroupincIuded
two pheophytin (magnesiumITee) pigments
whichelutedafterchl-a. Diodearrayspectra(350-
600 um) in the eluant ITom some of these
pheopigmentsareshown in Figure 4. Among
pheophorbidesandpheophytins,theformerwerethe
dominantchl-a degradationproductsin all trap
samples,eitherITomthecultureorreferencesite.
Verticalfluxesof pigmentsaredepictedin
Figure 5. Results indicatethat musselculture
increasedtheoverallpigmentverticalflux,butthe
proportionin which it occurs dependson the
pigmentorperiodof theyearanalysed.Chl-afluxes
rangedITom1.2to27.0mgchl-am-zd-Iunderthe
cultureandITom0.4to 5.6mgchl-am-zdoiatthe
referencesite.Justinoneoccasion,inApril, theflux
of chl-aatthereferencesite washigherthanunder
the culturearray.Mussel cultureenhancedthe
verticalchl-a flux up to 11timesas measuredin
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February1996.Apparently,a seasonalsigna1was
detectedwith 10werfluxesin June and August,
australwintermonths.Althoughthisbehaviourmay
be relatedto other seasona1variab1es,such as
phytoplanktonbiomassor musselgrowthrate,data
arenot sufficientin numberto obtaina significant
correlation.
,---
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pheophytin a like
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wave lenghl (nm)
Fig. 4. Absorptionspectralin eluantof chIorophyll-a,
pheophorbidesandpheophytinseparateby RF-
HPLC :&omtrapsamples.
Fluxesofmagnesiumfteechl-adegradation
productswere alwayshigher under the mussel
culture.F1uxesof pheophorbidesrangedITom4.6to
55.4mgm-Zd-I,andITom0.5to6.6mgm-Zd-Iatthe
cultureandreferencesites,respectively.As shownin
Figure5, theseproducts,butpheophytins,werethe
main fluorescentpigmentfoundin trap samp1es
undertheculturewithva1uesandevenhigherthan
chl-a.This behaviourwasslightlydifferentat the
referencesite,wherechl-a fluxeswerehigherin
April, June andDecember.Pheophytinsaccounted
forasmallerportiOIloftotalpheopigmentfluxesboth
underthecultureandthereferencesite.
Table2 summarisesthe resultsobtained
duringtheexperiments.It is evidenthatthefluxes
of all pigmentsana1ysedwereincreasedueto the
culture,but not at the sameproportion.While
pheophorbideflux was in average8 timeshigher
undertheculture,pheophytinshadan incrementof
only50%.Chl-afluxwasin average3 timeshigher
undertheculturesite.The effectof thecultureis
evidentin the totalparticIeverticalflux as well,
which averaged44.8and 110.3g m-zd-I at the
referenceandculturesites,respectively.Fromthese
values, we estimatethe averagechl-a and
pheopigmentcontentin thesettlingparticIesITom
thetwosites.For chl-aa quitesimilarvaluewas
observedbetweenthereferenceandculturesites,5.4
x 10-3andfor6.3x 10-3%,respectively.Ontheother
hand, pheopigment (pheophorbides plus
pheophytins)contentas percentageof the total
sett1ingparticIesfluxes,wastwotimeshigherunder
theculture.
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Fig. 5. Month1yf]uxesof totalparticu1atematter,chlorophyll-a,pheophytins,pheophorbides,
totalpheopigmentsandtheratiosof pheophytinstopheophorbidesandch1orophyll-ato
pheopigmentsobtainedbytrapsamplesat cultureareaandat thereferencesitesat
ArmaçãodoJtapocoroyBightduring1996.
Discussion
Musselscausethe depositionof a great
amountof suspendedmatterin whichphytodetritus
is inc1uded.Generally,methodsappliedto evaluate
chl-aconcentrationi thewatercolumn,suchasthe
spectrophotometricand fluorometric,are usedto
quantifythe phytodetritusportion in the settling
material.Thisprocedurehassomedrawbacksdueto
interferenceof degradationproducts,which are
avoidedwiththeuseofHPLC method.In thisstudy,
apartftomchl-a,wehavefoundseveraldegradation
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Table2.Averagedpigmentf]uxesandpigmentratiosobtained&omtrapsamplesin sideof cultureareaandatthe
referencesite.
Site Total Ch1-a pheophorbides pheophytin pheopigment Ch1-a/
Suspended mgm'2d'I mgm.2d'l mgm'2d'l mgm'2d'I pheopigment
matter
,2d'lgm
Culture(c) 110.3 6.9 18.5 1.5 20.1 0.3
Reference(r) 44.8 2.4 2.3 1.0 3.3 0.7
c/r 2.5 2.9 8.0 1.5 6.1
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productsin the settlingmaterialproduced uring
musselfiltration.Themostcommonproductsof the
degradationof the chlorophylIsare the Mg-free
derivatives,pheophytinsorpheoporphyrins,formed
rapidlywhenthepH is lowered.Lossof thephytyl
chainbyhydrolysisis anothercommondegradation
route,formingchlorophyllide.Whenboththephytyl
chainandMg arelost,theproductis apheophorbide
(Rowan,1989).While pheophorbidesare major
degradationproductsgeneratedduring animal
grazing(Vernet& Lorenzen,1987),pheophytin-a
canplaya rolein thephotosynthesisandis always
presentas a tracepigmentin naturalpopulations
(Porraet aI., 1997).Althoughpheophorbidescan
dominatethe pheopigmentcontentin seawater,
significantamountofpheophytincanbeproducedby
somespecificgrazers(Vernet& Lorenzen,op.cit.).
Ourresultsshowthatpheophorbidesarethemajor
degradationproductunderthemusselcultureand
pheophytinsthe minor, being this degradation
productfound in up to a 58 times smaller
concentration,asobservedin June.
In contrastto the data obtained.by
fluorometricdetection,not muchcan be inferred
fromtheanalysisoftheabsorbancehromatogramof
thetrappedmaterialduetothelargeconcentrationf
degradationproducts.In samplesfrom the water
column,usuallywith a low leveIof degradation
products,usefulinformationsuchas thedominant
algalgroup,canbeeasilyobtainedbytheanalysisof
theaccessorycarotenoidsgivenby theabsorbance
chromatogram.Butcarotenoids,aschlorophylIs,can
be degradeduringmusselfiltrationand several
productsformed,increasingthecomplexityof the
chromatographicsignal,as also observedin this
study.Althoughwe useda diodearraydetector,
whichcouldfurnishan additionalinformation,the
absorptionspectrawithin carotenoidsor their
degradationproductsare quitesimilar.Therefore,
theymustbechromatographicalIywellresolvedtobe
properlyanalysed.Apparently,fucoxanthinwasa
dominantcarotenoidn thesamples.Thispigmentis
a markerused for diatoms(i.e. Mantoura&
Llewellyn,1983)anditspresenceindicatesthatthis
groupis amongthe main algaefilteredby the
culturedmussel.Thedominanceof diatomswithin
thewatercolumnhasbeenpreviouslyobservedby
the distributionof fucoxanthin,confirmedby
microscopy(unpublisheddata).
Severalfactorsmay have affectedthe
pigmentverticalflux distributionobserveduring
thisstudy(Fig.5).Theyinc1ude:partic1eavailability,
amountandquality,musselbiomassandfiltration
rate,advectionandressuspension,amongothers.The
Itajaí-AçuRiver,located20kmsouthwards,hasbeen
identifiedas an potentiallyimportantsourceof
partic1esandnutrientstothebighí.Thedispersionof
the Itajaí-Açu River plume is largely driven
northwards(Schettinietai., 1998).Thus,thewater
qualityofAIB isexpectedtovaryaccordingtoItajaí-
Açu Riverrunoffpulsesandcrossshelfexchange,
affectingthe observedtemporalverticalpartic1e
fluxes.Theextentofthesemeso-scaleprocessisstill
difficultto assess.However,salinityrevealedlow
impact,and showedlittle variationduringthe
samplingdays,rangingbetween31 and35. Most
probably,theeffectof theItajaí-AçuRiverandother
estuariesoccursinamoreindirectway.
Anotherfactorwhichmayhaveinfluenced
the temporalvariationof the verticalfluxeswas
bottom ressuspension.Sediment granulometric
measurementsrevealeda low percentageof fine
sediments,witha predominanceof sandanda high
percentageof carbonates(Schettini,unpublished
data).Thisindicatesthatalthoughverticalfluxesare
enhancedbelowthemusselculturearray,particles
may be ressuspendedto the watercolumnand
flushedoutbyadvection.Ressuspensionmighthave
beenthecausefor theextremehigh verticalflux
observedin February,astheexperimentwascarried
outunderhighexternalphysicalenergy,withstrong
windsandlongperiodwaves.
The effectof ressuspesionon the mussel
feedingmustbe addressedin the futureto make
possiblea betterestimationof thefateandoriginof
theparticles.On theotherhand,thepresentdata
maybe usedto formulatesomehypotheses.The
growthrateof P. pernaatAIB is high,attaining
commercialsize(e.g.7 cmlength)in approximately
sevenmonths.Foodavailabilityhasbeenidentified
as oneof themostimportantfactorfor this rapid
growth. The high filtration rates and food
requirementscertainlycontributesto therelatively
low chl-a valuesfoundin the watercolumnat
Armaçãodo Itapocoroyduring this study,which
averaged1.0mgm'3(n=40).Averagedchl-aplus
pheopigmentfluxunderthecultureattained27.0mg
m'2d'l.Thisvalueis about5 timesgreaterthanthe
averagedinstantaneouschl-a concentrationi the
watercolumn(1.0mg m'2and 6 m depth).Even
consideringa fastphytoplanktondoublingrate,e.g.
/lmax:1.0d-Iforeutrophicoastalwaters(Parsonset
aI., 1984),in situproductionwouldnotbeenoughto
sustaintheobservedphytodetritusverticalfluxoIf in
situproductionis not sufficient,thephytoplankton
settled biomass must come from elsewhere.
Hydrologicalmeasurementsshowedthat water
advectionis amajorprocessatAIB (Schettinietai.,
1997).It can be inferredthat this processis
responsiblefor influxof al1octhonousphytoplankton
biomasstoAIB, whichwill sustainthehighmussel
growthratesandphytodetritusfluxesobserved.On
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theotherhand,ressuspensioncausedbywaveaction
mayalsoplaya rolein theprocessoParticlesalready
settledcouldbe ressuspendedand filtered,thus
diminishingtheimportanceofthealIocthonousinput
ofparticles.
It is importanttopointoutthatthepigments
analysedarenot theonly degradationproductsof
chl-a.Severalotherpathwaysarepossible,including
theproductionof colourlessproducts(Svec,1978).
Therefore,thephytodetritusverticalflux mayhave
beenevengreaterthanthesumof thosepigments
analysed.Comparableresultswere obtainedby
Dahlbãck & Gunnarsson(1981) investigating
verticalfluxesundera similarmusselcultureatthe
Swedishwestcoastin a shalIow,8-13m deep,bay.
TheircalculatedratiosreferredtothefalIseasonin a
temperateecosystem.Chl-aaveragedverticalfluxes
at AlB underthecultureandreferencesiteswere
approximately3 timeshigherthanthatmeasuredby
Dhalbãck& Gunnardson(op.cit.),eventhoughthe
ratiobetweencultureandreferencewas.quitesimilar
aswelItheratioofchl-a/ pheopigment.
Our resultsshowedthat musselculture
affects the chl-a to pheopigment(mainly
pheophorbides)ratio in the particulatematter
changingit ftom1:1.4to 1:3.This changeis even
greaterwhencomparedtotheaveragedvalueof 13:1
foundin thewatercolumn.This findingindicates
thatthemusselcultureatAlB hasanimpactnotonly
onthebulkofparticleflux,OOtin itsqualityaswelI.
This facthasanimplicationonchl-ameasurements
within cultureareasbasedon fluorometricor
spectrophotometricmethods.Bothstandardmethods
arebiasedby thepresenceof degradationproducts
(Mantoura et ai., 1997). Therefore, an
overestimationof watercolumnchl-a at mussel
culture areas is to be expected.If proper
measurementsof thechl-ato degradationproducts
aretakenwithinthe area,theycouldbe usedas
indicativeformusselderivedphytodetritus.
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